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DESCRIPTION 
KNIT DESIGN METHOD AND APPARATUS THEREFOR 

Technical Field 

5 The present invention relates to a design of a knitted fabric used in a knitting 

machine. 

Background Art 

Japanese Patent Publication No. 2,63 1,946 (U.S. Patent No. 5,557, 527) discloses 
10 a design of a knitted fabric for knitting by a flat knitting machine. The design of the 
knitted fabric is performed on a computer. The outer shape of the knitted fabric is 
inputted as an image, and the types of knitting stitches or the like are inputted using color 
codes or the like. Usual, but complicated processes such as decreased stitches, increased 
stitches, or bind off stitches are carried out by storing a subroutine, and retrieving the 
1 5 subroutine from a library. The design data as created can be converted automatically into 
knitting data used in the flat knitting machine. 

In portions of the knitted fabric such as an armhole, a neck hole, and a placket, a 
tissue which is different from the other portion may be used for the width of about several 
wales from the end of the knitted fabric. These portions may have complicated shapes 
20 that are not simple like a rectangle, due to the increased stitches or the decreased stitches. 

Therefore, it is necessary to input the design for the width of several stitches from the end 
of the knitted fabric for each course, and the operation is very laborious. 

Sunmiarv of the Invention 
25 An object of the present invention is to simplify the design at the end of the 

knitted fabric or the like. 
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Structure of the Invention 

In a knit design method of the present invention, an image representing a design 
of a knitted fabric is inputted in accordance with an input of a user for generating knitting 
data used in a knitting machine. The method comprises the steps of sliding an area 
5 designated by the user in a course direction to deform the area into an area having a 

simple shape, changing design data of the deformed area in accordance with the input of 
the user, and then, returning the area after the change of design data to the original 
position before sliding. 

Preferably, the area comprises an oblique stripe-like portion at an end of the 
1 0 knitted fabric, and is defomied by sliding into a shape in which the longitudinal direction 
of the area is vertically substantially straight. 

In a knit design apparatus of the present invention, an image representing a design 
of a knitted fabric is inputted in accordance with an input of a user for generating knitting 
data used in a knitting machine. The apparatus comprises means for sliding an area 
1 5 designated by the user in a course direction to deform the area into an area having a 

simple shape, means for changing design data of the deformed area in accordance with 
the input of the user, and means for returning the area after the change of the design data 
to the original position before sliding. 

20 Operation and Advantages of the Invention 

In the knit design method and apparatus of the present invention, when the user 
selects the desired area, by sliding the area in a course direction, the area is converted into 
a simple shape such as a rectangle. That is, the oblique stripe-like area at the jaggy edge 
of the knitted fabric is converted to have a simple shape for design. The area after the 

25 design, i.e., the area after the change of the design data is returned to the original position 
in the image. Therefore, the design for the edge of the knitted fabric or the like is 
simplified. 
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The areas suitable for the process in the invention are the strip-Hke portion at the 
edge of the armhole or the neck hole, the placket, and the joint portion between the sleeve 
and the body. The process of the present invention may be applied to other portions. The 
strip-like area at the edge of the armhole or the neck hole has a jaggy shape due to 
5 decreased stitches or the like, and positioned obliquely. Therefore, the design is often 
performed for the long and narrow area of several wales from the edge. It is difficult to 
directly change the design of the oblique stripe-like area. Thus, in the present invention, 
instead of designing the area, e.g., at the end of the knitted fabric having, e.g., an irregular 
shape by shifting the designing position obliquely for each course by, e.g., several wales, 
10 it is possible to design the vertically regular simple shape such as a rectangle. 

Brief Description of the Drawings 

FIG. 1 is a view schematically showing a design aroimd an armhole using a 
method according to an embodiment. 
1 5 FIG. 2 is a view schematically showing a design of a pattem at a central portion 

of a body using the method according to the embodiment. 

FIG. 3 is a view schematically showing a design at joint portions between a body 
and a sleeve using the method according to the embodiment. 

FIG. 4 is a block diagram of a knit design apparatus according to the embodiment. 
20 FIG. 5 is a flowchart showing an algorism of a design method according to the 

embodiment. 

FIG. 6 is a flowchart showing an algorism of a slide process according to the 
embodiment. 

FIG. 7 is a flowchart for releasing the slide to return to the design data of the 
25 original position according to the embodiment. 

Embodiment 
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An embodiment will be described with reference to FIGS. 1 to 7. In FIG. 1, a 
reference numeral 2 denotes a front body in a design process. For example, a design such 
as a stitch pattern, or a structured pattern by the stitch species is inputted to a target area 4 
along an armhole of the front body 2. The target area 4 has a jaggy margin due to 
5 decreased stitches at the armhole, and has the width of several wales to 20 wales at the 

maximum. The target area 4 is an elongated, oblique stripe-like area. In the conventioned 
technique, in this case, design data such as a color code is inputted to the target area 4 for 
each course one by one. The target area 4 has an irregular shape. Therefore, each time 
the design data is inputted for one course, it is necessary to shift the input position 
10 laterally. 

In the embodiment, in this case, when the target area 4 is designated, by sliding 
the respective courses in the target area 4 laterally along the course direction, the target 
area 4 is deformed to have a simple shape such as a rectangle. A reference mmieral 5 
denotes a deformed target area. Then, suitable design data is inputted to the deformed 

1 5 target area 5, and the design such as a stitch pattern is created. Then, after the design data 
is inputted to the target area 5, by sliding the target area 5 in the opposite direction back 
to the original position, a target area 6 after the input of the design data is created. 

In particular, the present invention is suitably applicable to strip-like portions 
such as a portion aroimd the armhole or the neck hole. However, the present invention is 

20 not limited in this respect. In FIG. 2, a target area 14 having a parallelogram shape is 
designated at a central portion of a front body 12. The target area 14 is deformed into a 
rectangular target area 15. Then, after design data is inputted to the target area 1 5, by 
returning the target area 15 to the original position, a target area 16 is created. 

FIG. 3 shows an example in which the present invention is applied to joint 

25 portions between a sleeve and a body. A reference numeral 22 denotes a front body, and 
a reference numeral 23 denotes a sleeve. The joint portions between the front body 22 
and the sleeve 23 are designated as target areas 24, 24\ Then, by sliding the target areas 
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24, 24' in the course direction, target areas 25, 25' shown at the center in FIG. 3 are taken 
out. Design data is inputted to the target areas 25, 25'. Then, by sliding the target areas 

25, 25' back to the original position, target areas 26, 26' after the input of the design data 
are obtained. 

5 In any of the cases in FIGS. 1 to 3, the design data is inputted to a simple shape 

such as a rectangle instead of a curved stripe-like area or an area having a parallelogram 
shape. The design is performed easily. Further, in the case of FIG. 3, the design is 
performed with the image of the state in which the sleeve 23 is jointed to the body 22. 
The image of design data after deformation by sliding may be displayed at a position 

1 0 which is overlapped on the image of the original knitted fabric, or may be displayed at a 
position which is not overlapped on the image of the original knitted fabric. 

FIG. 4 is a view showing stmcture of a knit design apparatus 30 according to the 
embodiment. A reference numeral 3 1 denotes a manual input device. Data such as the 
outer shape or the tissue of the knitted fabric, and patterns such as Intersia or Jacquard is 

1 5 inputted by a stylus, a mouse, or a track ball. A reference numeral 32 denotes a display. 
For example, a design image of the kitted fabric or the like is displayed on a liquid 
display. A reference numeral 33 denotes a printer for outputting the design image of the 
knitted fabric or the like. A scanner 34 reads data such as the outer shape or the color of 
the knitted fabric or data such as Jacquard. A disc drive 35 drives a magneto-optical disc, 

20 a floppy (trademark) disc, or a hard disc for the input/output of the design data of the 
knitted fabric. A LAN interface 36 is used for inputting/outputting design data of the 
knitted fabric, or inputting/outputting knitting data converted from the design data for a 
knitting machine such as a flat knitting machine. 

A processor 40 carries out a general image processing. For example, the 

25 processor 40 processes the design of the knitted fabric inputted as image data by a user. 

A slide processing unit 41 slides an area (target area) designated in the knitted fabric for 
deforming the area into an area having a simple shape. An vmslide processing imit 42 
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releases the slide such that the slid image is rewritten at the original position. 

An image memory 50 stores the design data designed as an image. A buffer 51 
stores various items of temporal data. A general purpose memory 52 stores data other 
than the image data. An automatic conversion processing imit 53 converts the data of the 
5 knitted fabric designed as the image into the knitting data used in the flat knitting 
machine or the like. 

FIGS. 5 to 7 show an algorism for designating a target area, sliding the target 
area, and after inputting the design data to the slid area, returning the slid area back to the 
original position. In FIG. 5, the overview of the algorism is shown. Initially, a target 

1 0 area is designated. It is likely that the target area is positioned at the end of the knitted 
fabric. Colors outside the area of the kitted fabric are designated as excluded colors. 
Even within the area of knitted fabric, colors of the portion which is not the target of the 
slide are also designated as excluded colors. Further, items such as the upper end and the 
lower end of the target area are inputted. The sliding stitch number (the stitch number for 

1 5 one course) can be designated in one to four patterns (the number of patters is a constant 
Num Coimt), and the sliding stitch number is designated for each of the patterns. 
Additionally, a sliding direction is designated. Instead of designating the target area 
using numeric values, it is possible to designate the target area by a predetermined color 
(designation color). The method of designating the target area itself is not limited as long 

20 as it can designate an area inside an image. 

Then, the image before sliding, and parameters such as the excluded colors and 
the target area are backed up, and stored. The initial value of a variable Pattern is set to 
"0", and the y coordinate of the bottom of the slide area (target area) is substituted for the 
variable y. Then, for each of the lines, the remainder calculated by dividing the variable 

25 Pattern by the constant Nimi Coimt (the number of patterns of the sliding stitch number) 
is determined. Since the pattems of the sliding stitch number for the constant Num Count 
(number of pattems) have already been input, in the case where Num Count is 4, for 



example, the sliding stitch number for each of the values of 0 to 3 have already been 
input. Therefore, using the reminder, the sliding stitch nimiber is calculated. The area 
corresponding to the determined stitch number is designated in the designated sliding 
direction to convert the target area into an area having a simple shape such as a rectangle. 
5 When a predetermine event occurs, the variable Pattern is incremented, e.g., one 

by one. For example, if the image position of the sliding target at the front end in the 
sliding direction is different between the previous row (y) and the next row (y + 1), the 
pattem number is incremented by 1 . Then, when the variable Pattern is changed, the 
sliding stitch nimiber is changed. Therefore, it is possible to change the width of the 

1 0 target area by the predetermined event. Thus, each time the slide of one course is 

performed, the value of the variable y is incremented by one. The process is repeated 
imtil the top coordinate of the slide area is reached. By sliding the target area as 
described above, it is possible to deform the target area into an area having a simple 
shape as shown in FIGS. 1 to 3. An image is drawn for the target area after sliding, and 

15 the desired design data is inputted. 

At the time of releasing the slide, the backed up parameters and the image are 
loaded, the initial value of the variable Pattem is set to "0", and the initial value of the 
variable y is set to the bottom coordinate of the slide area. Since the sliding stitch 
number for the constant Num Count has already been stored, based on the reminder 

20 calculated by dividing the variable Pattem by the constant Num Count, the sliding stitch 
number is determined to return the target area to the original position. The change 
(increment) of the variable Pattem is performed in the same manner as described above. 
Each time the process of one line is performed, the variable y is incremented by one. The 
process is repeated until the top coordinate of the slide area is reached. 

25 FIG. 6 shows the details of the slide process at the upper part in FIG. 5. The line 

buffer area for storing the data after sliding is reserved. The original image data before 
sliding corresponding to the width of the slide area is copied to the line buffer. Then, the 
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initial values of the variable Rn, the variable Wn, and the variable slide num are set to 
"0". In the embodiment, the sliding direction is in the right direction, and the opposite 
direction is in the left direction. The Rnth pixel from the end in the sliding direction 
(right end) toward the left side is read, and it is checked whether the read data represents 
5 the color of the sliding target (whether the read data represents the excluded colors). If 
the read data represents the data of the sliding target, the data is written to the Wnth pixel 
from the end in the sliding direction toward the opposite direction in the line buffer. 
After performing these processes, the variable Wn is incremented by 1, and the variable 
slide num is incremented by 1. Since reading of one pixel is finished, the variable Rn is 

1 0 incremented by 1 regardless of whether the writing operation has been performed or not. 

Then, it is checked whether the variable slide num has reached the designated 
stitch nxmiber. Even in the case where the sliding stitch number (variable slide num) is 
small, if a large number of pieces of data of the excluded colors are included, and the 
read data corresponds to the width of the slide area or more, it is determined that the 

1 5 process for one line is finished. When the process for one line is finished, data of the line 
buffer from the coordinate Wn to the coordinate Rn-1 is cleared to 0 (the initial value of 
the coordinate is 0). Then, by copying the image of the line buffer to the original image, 
it is possible to carry out the sliding operation for the designated stitch number in the 
slide area. 

20 On the right side in FIG. 6, the original image before sliding and the image of the 

line buffer are shown. In the original image, pixels of the white color (excluded color) 
are present between two blocks (hatched pixels). 

Therefore, even in the case of the data of the knitted fabric having an area of the excluded 
color in the middle, it is possible to carry out the sliding operation. In the case of FIGS. 1 
25 to 3, the slide area is positioned at the end of the knitted fabric. Therefore, it is not likely 
that there is any area of the excluded color in the slide area. The pixels with halftone dot 
meshing in the line buffer are the slid pixels. The variable Wn is incremented by 3 by 
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three sliding operations, and the final value of the variable Wn is 3. 

FIG. 7 shows the process of returning the image created by inputting the design 
data after sliding, to the original position. An area of the line buffer corresponding to the 
width of the area for storing the process result is reserved, and the reserved area is 
5 cleared. Based on the backed up parameters and the image, the total number N of the 

blocks of the sliding target, the distance from the edge in the sliding direction and the size 
for each block are searched, and registered on a list. The process is carried out by 
extracting the blocks which are not the target of the slide release from the line buffer. For 
example, in the case shown on the right side in FIG. 7, the portion of the excluded color 
1 0 corresponds to the white pixels, and the pixels with halftone dot meshing are the pixels to 
be slid back to the original position. In operation, the current image is copied to the line 
buffer. 

On the right side shown in FIG. 7, two blocks, the block 0 and the block 1 are the 
sliding target. The offset of the block 0 is 1 , and the size of the block 0 is 2. The offset 

15 of the block 1 is 6, and the size of the block 1 is 1. In the line buffer, the pixels slid to the 
pixels 0, 1, 2 (size 1 + size 2) are set. Since the pixel 3 does not have any data, the initial 
value of the edge coordinate x is 2. Next, the block nimiber 1 is substituted, and based on 
the data of the block 1, the size of the block is confirmed as 1, and one pixel is rewritten 
at the original position. The coordinate where the data is rewritten is determined based 

20 on the offset and the size of the block 1 . The value of the variable x is obtained, and 
changed by the degree corresponding to the size of the slid block. Then, the process 
proceeds to the next block. After the process is performed for all of the blocks, the 
unnecessary pixels (gap) are cleared to 0. 

In the embodiment, a narrow stripe-like area such as the edge of the armhole or 

25 the edge of the neck hole is converted into an area having a simple shape such as a 

rectangle, and the simple shape is used for design. After the design, the area is returned 
to the original position. Therefore, it is possible to design the area in the end of the 



knitted fabric easily. 



